A set of experimental heat capacities for the alkaline-earth-oxides, reported in part I was analysed. From the results it was shown: -that there is a systematic change in the shape of the vibration frequency spectra, which is virtually identical to those of the alkaline fluorides, having nearly the same mass ratio as the oxides and having the same ratio of elastic constants at low temperatures;
Conclusions
A set of experimental heat capacities for the alkaline-earth-oxides, reported in part I was analysed. From the results it was shown: -that there is a systematic change in the shape of the vibration frequency spectra, which is virtually identical to those of the alkaline fluorides, having nearly the same mass ratio as the oxides and having the same ratio of elastic constants at low temperatures;
-that therefore the oxides do not exhibit any specified divalent ionic character; -that all oxides show a positive anharmonic contribution to the specific heat, which was excluded in this analysis. If this qualitative interpretation of the results seems clear a quantitative discussion of these results
is not yet possible, due to the lade of accurate experimental data on density, elastic constants, coefficient of dilatation and compressibility and their variation with temperatures for these oxides as for the fluorides; and finally there is a need for the exact frequency spectra, which should be deduced from neutron scattering data. In connection with these experimental data more detailed studies of the lattice dynamics of alkaline-earth-oxides should be required. The initial thermoelectric power of the molten salt mixtures (Ag-j-Me)Cl (Me = Li, Na, Rb, Cs) has been measured at various temperatures around 800 °C using a silver electrode thermocell. In addition the thermoelectric power of molten pure AgCl is reported.
Thermoelectric Properties in Silver
These data have been used to obtain relative values of the heats of transport of the alkali cations in pure salts. Moreover the global behaviour of these mixtures in respect to an ideal model for the heat and electricity transport is discussed.
Though the first measurements of thermoelectric power in molten salts date back to the end of the last century, systematic work has appeared only recently. HAASE 1 has given a concise discussion of the data presented in the literature. For a full phenomenological description of the system, initial and stationary state values of the thermoelectric power would be desirable. Nevertheless, as it has already been shown 2 , values of thermoelectric power at zero time in molten binary mixtures enable to draw some information on the global behaviour of the systems in respect to the heat and electricity transport phenomena.
This work reports measurements of the thermoelectric power at zero time on the molten binary mixtures AgCl + MeCl where Me = Li, Na, Rb, Cs. The system AgCl + KCl has previously been de- at various temperatures around 800 °C and at different compositions.
Experimental
The "U" shaped cell, made of quartz, was placed in a nickel block divisible into three pieces. The differential heating of one of the two arms of the cell was obtained by means of thermocoax resistences (Sodern). An electrode-holder was placed in each of the two arms of the cell to support the point shaped silver electrode. The measuring thermocouple in platinel was placed near the electrode and shielded by a thin quartz tube. The differences in temperature ranged from 5 to 15 °C. All the other experimental features were analogous to those described in previous works 2 ' 3 .
The AgCl was freshly prepared; the LiCl (C. Erba RP) was carefully dried according to literature; NaCl (C. Erba RP), RbCl and CsCl (Merck p. a.) were prefused and dried before use.
Results and Discussion
The value of the thermoelectric power at zero time, E( = d&/dT) for a thermocell such as (1) 
The behaviour of the mixture can then be discussed on the basis of deviations from ideality. The absolute values of e, relative both to the pure salt and to the mixtures, decrease more or less as the temperature increases. In order to prevent spontaneous reactions of the silver electrode with the alkali chloride, mixtures with concentration less than ^AgCi = 0.05 have not been studied.
Beside the compositions, Table 1 As it can be observed, these mixtures behave in a similar way except the one containing the Li ion. This mixture shows a function £ versus concentration intersecting the ones of the other systems at low concentration of silver chloride.
The heat and electricity transport phenomena of these systems can be analyzed on the basis of the ^-function test. For these mixtures systematic values of are not directly available. For (AgCl + LiCl) HERSH and KLEPPA 5 reported an excess entropy value (corresponding to a^AgCi = 0.5) of -0.04 e. u. Analogous data have been reported for the (silver + alkali) bromides molten mixtures 6 . On the basis of electrochemical data of the literature, JANZ 7 recommends the following values:
for (AgCl + LiCl) for (AgCl + NaCl) for (AgCl + KCl)
•SAgci = 0; sigci = 0.5 xxaci e. u.; no estimate can be made as the data are too scattered.
Therefore these excess entropies are small and the calculated values for the W function should not differ sensibly from the corresponding S 7 ' values. In Fig. 5 the behaviour of the ^(^AgCi) functions is reported for the five examined systems. The l F values extrapolated at a^AgCi -0 (^o) are reported in Table 2 near the quantities °Q Ag--°(?Me+> calculated assuming (sAg+)o = 0-As it can be seen the relative values of the heats of transport are all ranging between 6 -8 cal deg -1 mole -1 : they should be considered as provisional until an exact evaluation of the term (slgOo w i'l be available.
FISCHER 8 heats of transport of the single ions through the following set of calculations:
In the first of these steps one goes from the thermoelectric power to the entropy of transport of the Cl~ ion (Sei-) knowing the entropy of the chlorine gas; in the second one, the entropy of transport of the cation (5>ie+) is obtained knowing the entropy of the molten chloride. Finally the third step uses the relation
which was first proposed by WAGNER 9 without the correction term of the mass ratio (M + /M_) between cation and anion and finally in form (7) by PLT-
The entropy value of the cation (Sue 4 ) can be used to obtain the heat of transport °(?Me+ > from the relation:
The °0 Me+ values obtained by FLSCHER through this procedure are reported in Table 3 along with the differences -°(?Me+ (first and second column) . They are rather small and must be considered merely as indicatives in view of the great uncertainties connected with the experimental values of £, •Scu J ^MeCi an d with the problem of the precision degree of Eq. (7). As information, the third and fourth column of Table 3 report the values of °(?Me+ and (°Q*\g+ -°(?Me+) as calculated using the primitive form of Eq. (7) as proposed by WAGNER.
The ideal behaviour of these systems, given by Eq. (5), is shown in Fig. 5 by the dashed lines. As it can be noted, the greatest deviations from ideality are those of the mixtures containing the Li and Cs ions. The mixture (Ag + K) CI is almost ideal, whereas intermediate deviations are shown by the mixtures containing Na and Rb ions. Also remarkable is the area near the pure silver chloride. Apart from the system containing Li, in this area there are typical positive deviations from ideality increasing with the cations' radii. In the other areas negative deviations are prevailing.
It is interesting to observe that, if the heats of transport are supposed additive, the ratio ^o/^7 gives directly the value of Hittorf's transport number of the alkali cation in the mixture. On the other hand, if Hittorf's transport numbers of the cations are assumed equal to the respective ionic fractions, the same ratio brings into evidence the deviations from additivity of the heats of transport of the ions. Probably these two factors are both determinant. 
